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(54) ELECTRIFICATION CONTROLUNG RESIN AND ELECTROPHOTOGRAPHIC TONER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrification controlling resin suitable for obtaining a toner having excellent stability of the charge 
amount and excellent dispersibility of a coloring agent and to provide an electrophotographic toner having excellent stability of the charge amount, 
excellent dispersibility of a coloring agent, causing no fog, having high print density and excellent balance in low temperature fixing property and high 
temperature storage property and hardly causing color transfer or sticking to a resin sheet. 

SOLUTION: The electrification controlling resin comprises polyester resin produced by polymerizing and condensing at least (A) a divalent carboxylic 
acid compound having a cyclic structure, (B) a dihydric alcohol having a cyclic structure and (C) a polyvalent carboxylic acid compound having a 
sulfonate group or its salt and/or polyhydric alcohol. The obtained electrification controlling resin is mixed with a coloring agent in a polymerizable 
monomer, and the mixture is changed into droplets in water and subjected to suspension polymerization to obtain color particles. Silica or the like is 
externally added to the particles to obtain the electrophotographic toner. 
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Wi±(DTJ\^^—Jl^ (G) ?^d:i:^^lf'5)C<[:>!)<-e#-g). hi! 

7t^>K^b^!Bi (Ai) 3tt//X(**fflT;u=i— ;u (A 

2) <»:(7)M*i'a-fflt^'5). ■^<Dte(7)^«:b;U7K>^^b^!B!i 

WLT. »^L<(±1 0-50aSSP. «ffC$T^L<f* 

SKSitt * a ^S+^Tfciii^^a^b^ ^ c <t # -5^ (D J? 
[0 0 2 7] :*:^B^(7) Bni5*^B-§(7)^m*j^ 

CDjg^^^mi O OSfiSnfC^LTai^. O. 0 1 --2 0 

m&s^. itf^L<ito. 0 3- 1 ofigsp^WLri^ 
Lx. ^iicDiE^mi4xiifi=^mtto^m*j^»j*fflt> 



^^><7TRH («±>r^^b^X^ttlJ!) . T-7 7 (« 
±^^it^:Lm±m) . 7t<>hP>S~3 4 (:^Ux> 
h^b^x^ttS) . 7f:>hP>E-8 4 (;l-'jx>h^b 
¥xsa«) , 7ff>hP>N-0 1 x>h^b^x 
maS! ) . =ie-:^;u — pr (^^urvhttSi) 

O^) T^'J u-h^*a^(*. x;U7hx>K 

(^) »#*T^ 'J u- h^^a^<*«(Dfte(D»a»]^ 

[0 0 2 8] :*;^s^ h:h- r'ffll^lbtL'5)jgS«a§li. h 

xx^;ufflflg. 7KU'!7U^>. X7P:^i>tttJ3g. 7KU:tU 
:7>r>. tK'JT^K. 7K'Jx;i.7fx>. tK'Jv-t/T'J — 

[0 0 2 9] :^%BMxmi^ihti^m^mtLxit. mfe 

HHK^ba. K^b«Sf7>:tf>. M^b«ffilft. K^btt 

— 7t^>:;^>V>^^fflLN^li^. -;:5^Sg;^)<2 0-4 O n 

fe*J<!:LTf*. r 1/3^11*4. ilse^^^lK§I*4^(D^b^iK3 

3. 1 2. 1 3. 1 4. 1 5. 1 7. 62. 6 5. 7 

3. 83. 90. 93. 97. 120. 138. 15 
5. 1 8 0fcJ:l/1 8 I^Ti^^If^tt-So V-tf>^Sfe 

ffll^t>*i^o S(*Wfc(ic. I. ey;><>hU*vK4 
8. 5 7. 58. 60. 6 3. 64. 68. 8 1. 8 
3. 87. 88. 89. 90. 112. 114. 12 
2. 1 23. 1 44. 1 46. 1 49. 1 63. 1 7 
O. 1 8 4. 1 8 5. 1 8 7. 20 2. 2 0 6. 20 
7. 2 09. 2 5 1 . C. I. > h/<-f ;f h 

1 9. m<mifh>ti^o vT>gfeSiii:Lrii. my 9 
PvT->lb^!t^&i/^<7>^^<*. T>h^4^y>lb^ 
^mmmv^^o MW^i^itc. i. e>:7V>h:;^;u 

— 2. 3. 6. 15. 15:1. 15:2. 15:3. 
15:4. 16. 17. iS^lfGO^ti<mifi^tl^o C 

o, i-5oafla5. iif^L<rii -2 osfiai-e 

[0 0 3 0] *^B^<7> h:f— li. (g;S^SttCDafe#. 

^)\^^></m±u^<om^t^ibumm^'^^Lxi^x=t 



(7) 2003-21 5853 



— h. ^v^xijx'j I — ;U7" h^/^;u^ir— 
[003 1 J cH^cD3*».'&jSr7»v^x mizy^y 

B#CD«JSat:— ^;SJt7!)<3 0-2 O 0°C. L < (i 5 0 
1 8 0"C. 1#|C»*L< (*6 O- 1 6 0°CCDffiHlCfe 

§^>^xijx»j h— ;uxx^;u-v^. |5]i»Sfte— ^jas 

;5<5 0-8 0°C<7)®ffl|zfc'&v^>^xUX'J I — ;ux 
X^;u^i:i:(D^t^xxi^;Mb^!fel7b<. h:^— ^tLTcD 

^mt^^ o 0 o]a±-crfey. x^u> i o osaajic>pf 

L2 5°Cr-5S«Sl5ia±J§«L. Kffl;b<1 Omg/KO 

HiaT-efc-5-:?^>^»xijx'j I — ;uxx7";k*. 

^mVS.T{zmi0]^frsfo ^f^t: — <7)^mt. ASTM 
D3 4 1 8-8 ZlZ^-oXm^^HtzmV&^o ±IBgl 

0. 1 -2 omssp. »*L< f*i - 1 smaapufe 

[0 0 3 2] *^BJ<7>h:^-(±. (d v) 

)b<1-1 0|/m, »*L<f*3-8//m-efcy. 

taifl[g<t^l&^45il4g (dp) (7)lt (dv/dp) 
-2. o.»^L<(ii-i. ^/c. h-^— 

(O^mr I *®gr s-CSJofrfil (r l/r s) A< 1 - 

1. 3 0ffifflr*fe^c<l:;{)<»^Ll>o C(Dlt;5<:*;^<>:i: 

[0 0 3 3] *^BJ(7) h:^— 1 2 0°CV<OmM'«i& 
t<s ffi*. 10. O O O P a • s liXT. ^ L < I* 1 O 
0-10. O O 0 P a • s . J; y^T^ L < 1 . OOO 
-8. OOOPa • sT'fc^o CCOJ:5?:i:;'§ifi3|4gSJ# 

f 'So 3teJS;fflSii. :7P-^x^-$ffli>TSiSf -Sc 
tt^X^^o ^tz. 37P-^X^-(rc*:^«^jb;SJSA<. 

5o-8o°c. j?^L< 1*6 0-7 o°cr'fey . 

3Sttigaj&^&je;!i<. ii«9 0-1 5 0°C. ff^L<li1 0 

0-1 so^^cr-^-So mt}^mt<i&i^t^m^f)<i&Tt 



*o :^mM(D^±-\t. TT^m^smmtuz^hii^Ms 

«jgJS;b^ 0-8 O^c. Ji?^L< tt4 0-7 0*^0 

[0 0 3 4] *S6B^a) hi— f*. T^hvt kp:7v> 

(THF) ::T^^»»;6<. aS?. 0-5 0%. »^ L < li 
0-2 0%T'fe'S)o 5 0%ia±TMi. ^PXtDfST-^iS 

Bji4(;>M^b3!)<^^-r^. T H F^f^m^mitm^^cDyjmiz 
h:^-f*. mmi*^mm^^iz^hi^mm^t&ifim ( i o 

g (Q • cm) ) ii«1 0-1 3. »^L<li1 
O. 5-12. 5(Dtc;)T*fc*o i*»@*Stafil;{i</hS 

^) T*CO«mS^^bA<^i^^^:l^c<!:. 
fi(i 5 ju C / g UlT-efc^ C i: Ll\ iSSSStt 
[0 0 3 5] *JSB^a> h:^-l*. ;^JSi 7 0°cr*Sil!feL 

XWM- 2 0 il m\Z Ltz h-^-— 1 O O /i m X 1 0 O 
/im43|Ctl^$tt^:i:SO. 2 /i m IM-tO^fe^Jia^Sfe 
5 0®mT. *?^L< fi3 0{@].UT. $^fC$T^L 

mts&m(ommiZiS!j^^tj:mm^m(o^%n^\zm<ts 

[0 0 3 6] ^fz. :$^^BM(r>hi—{t. ±i£L/rh:^- 

<Dnsi5 ^ ffi<7>m^tt:f^ y i&a-r ^ c <t zi r v x 

CctlCcfcy. ^^;S)t(D«;Uib<t«#B*CD,'amK&iJii:(7) 
/<^>X^l?'5Ci:?!)<r'*'&<Dr*»*Lt>o 

[00 3 7] =irvx;uMh:h-(7)ii^. ziT^^^S;* 
■r'&fi^i*a>:b*^xls^;^S(i. iiSo-8 0°c. 
L<f*4 0-6 0**C-efe^o :^*^Xte»;gS3ti<ii5-r^'S 
<b:S©;^jS7()<S< ^'cC^C tj. m\zj&^^:bt. « 

a^i*<:0:^*^XfE^;SS(*. J^^^Mflii: LTziT^^^IS 
fi£-r ^fi^«:(D:^*^XteJ&;gJS J: y < J: 3 frS 
^r'5ie:^^/)<$)'5o i^x;u^^^SfiEr^S^f*cO:tr^X 

5 0-1 3 0*^0. »^L<I*6 0-1 2 0**C. J: U »^ 
L<(i8 O- 1 1 O^'cr-fc^o Ct^cfcy^gl^<^«#14;b< 
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[0 0 3 8] =iTvx;U^ h-^-— <D3T^<t->x;U^t 

(omait^iiiticBBS^titti^A^ a«8o/2o~9 

9. 9/0. 1 r-isEfflfe-So vx;U^(7)il)^){)<±fBilJ^ 

# L'' t fiS-e^ig LSI < >Ef S C i: A<& 4 , 
[0 0 3 9] *e,|cK:^-*(DSIS^B (-r;J-» 

'S.tfro^s (-fii-^) *<is^^ll4'l-«SL-cL^-^)i:. ^ 

*L<(*1 70pp mJilT, ck y L < (* 1 5 O p p 
mlslT. U< 1*1 2 O p p mWT-efe-S, 

Vhy:7;L-^?<Cir(D*j*fl»7K«tCif«fflt^-Cfl»*, Sit 
[0 0 4 0] *f|Bja) K :»—(*. ^■<D§!l;ilc<fco-C!^(r 

:*:ieB^<0^a*iJ»«tflii:5&fe^J.»:^P-;u 

[o o 4 1 ] *#EBjro K-j— ti, 
^7 'j;uKxx7^;utt^<*ia^, x^uv-^-S"? y;uK 



OA. v'x;UA<>-5i-:7 'j;uKxXT^-iU*M^<*t?=iTA< 

u >a^<*-cjKfiE $ ttfc n T V X yuiJita^^f if^m 

If P.H-5o «[tt-fiE»3^a«SiI<©«^lcl*. =i/<;u 

L^l±7x7'^ h^roKibte, ^#^T•taL^o w^tf,ro 

3*.. *l«K1bl4!il4^, 1#l=-K<b'!r'fifei&^=-3!)<»5Sr- 

fe-So ctib(7)ak*a^^s®^iS*ib«is-r'5)C,t 

^■1 oosgwicjyur. o. i~6«gfip-efe 

-So ^4•^S^]li2|ili^±^^Si^^+51^-rfflt^-c^,aL^„ ^ 

S$-t±5l=fi. <1-*Si]<t ^:^-ia^i:^'^>->x 

fc. fIiSLf=**T?(DS^|cJ:oT: h:^-^PS■r■^>^i 

[0 0 4 2] :$^%^a)m^^Mmi'i--itB.mji^mm 

L ^ t, n -5 A<ht W ;§ l'' ^ X Ie^;S)S ^ « 

[0 0 4 3] :$:^m(D^mummnit. m^iztm-^n 
^mzmti. ^tzm^mziiiir:b^mit.t<mi^tzib. m 

^\tlzSHi>tzifo. m&<Dm^<om&0)^tii^-f. tefl) 
S1±l::StlTt>^. K:^Pi?x^5r- 

I*. x<7y->lrfi:fg$^^fcli«■|z^iL^-cta»^P«)fe 

[0 0 4 4] 

1. ^yxx7^;u«flg!^14 

(1) ^w-i^^^m. 
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(2) 

(0*;tt^b!^ta^) 0)2. 4. 9. 2-8 33llrf5t£^ 
(3) :^*^x|e^;^S 

7K»Jxx7^;HSfli(;):b*^x$E^;aS (Xg) li. j i s 

K 7 12 1 izt^^t^MzD s C}i:\zmcxmmr 

[0 O 4 5] 2. h:J— i^tt 

(1) hi—com^ 

mw-t^mmtm^w-i^m^ (dp) <hcDjt (dv/d 

p) (*^;u5^i^--f if- • 3— 

: 1 0 0//m. : -fV h>IL 

: 1 0 0 0 0 omco^kt^vn-ofzo 

(2) 

K^^-'J^-ti-xQ o o o^(DiHt^iii^^Mr*e£^i^<i^. h 

fro ca)B#<Dh:^— <7>/li|S<i!SI*1 OOffl-etTofro 

(3) i^it3|4JS 

— ^X^— (^^»Mf^mi!!. CFT-500C) ^ 
fflL^T. I**4»S1. 0-1. 3 & t LX . Tt^(Dm^ 
^nxm^L. 1 2 0*'CfCfcMt^»]»ttJS*S!l^Lfco 

BBte?sjt : 3 5**c. m^mm s^'cxi^. =^m^m : 5 

i/ g >^—Kt} : 10. OKg - f/cm2, 
Xltg : O. 5mm. ^-fXfi^l. Omm. m^f^^ 
ti : 2. 451x105Pa 

(4) THF^Pg^a 

SS. 8 6 RV-^XZ 8X10 0mm) I^Atl. ^^K^ V 

TH F:^?g^fi (%) = ( (T-S) /T) X 1 0 0 
T : (g) 
S : ttaiSJf^t^S (g) 
[0 0 4 6] (5) (*fa@SSttffl 

h:^-<7){*«@WfijAfil(*. h^-3Kj3 g*ltg5 cm 

<7)j£S'j/SMss(rA*t. 1 o 0 k E(r>^m^ 1 ^ra^Nit 

RS-10M. S^mmttSi) ;UJt3 0°c. IS 

>^«1 kHz<7>*«:T-C;*Bi|£Lfc„ 

(6) ^mm. 

L/L (;gSlO°C. ;liS20%RH) . H/H (;SJt 



3 5°C. ;1S8 0%RH) miMT\ZiSif^^m&^m^ 
mmzf^j:^^- (2 4tfe«) lch:^-^At^> BtJlB 

JiJST-e 1 gajsss^. — ><7>En^/^^->$ 

(7) ^feSJ^tfctt 

— ^^^xS»(t. ^H^Tt^*:/ hT^U- hicr 1 7 0°c^ 
fflp°p« : K-4 0 2B) T'/liI^ Ltc h:^— (D/f^Tb^ 2 O 

^ma>aj»*. ite^iffifiStttfcraSL. 1 oo/im^:^ 

Ill^^-T'S. SgA<0. 2//mlilJi(7)»fe»J3K^(D<i» 

[0 0 4 7] 3. mmmm 

( 1 ) m^;BS 

ffii?p« r-7-<^p^'<>3 o 1 0 cj ) izgi^fflSft 

$42*vhL. ^«Safc h±-SAtt. ;gS35**car/ 
;aS8 0%(7) (H/H) ^^TT*-gSftMS. 5 9<»EP 

^as-esjSBA^tjiigim^SfTL^. 2 0. oootteHi 

(2) :^.^U 

%a) (H/H) ai«Tr*-gsj»e«. 5%ai?iajs-e 

'^mm^^niK 2 0, OOOttEP^^l::. FP^^it* 
'e?'^^-:>*8 10-3-18) {zi^m^'^tzo ^ti^En^ 

fflSftfcteu^^if. ^(DSfejs (B) ^fifesit (0*m 

iclfitji^lt. ^(DSfeS (A) ^;*Sq^Lyro ijy^jm 
(%) = (A-B) (D^m^xU^Lfzo - 

[0 0 4 8] [H?rffitt:a)^fig] 

^u-'N+i^t Kp:7^;uK«I7K#i5 4 5Sii. 2, 2-e 

X (4- t KD^vv^<7 P^^i/^U) -3^P/^>2 8 4 

sffficDj^sa [X] ymmofs^m cy] oitJii. 2o-e 
SSS 2 2 o*'cic±(f r :7^X3i^a)ffi^^'>L-ro^ 

1. 5B$rBl^lw5mmH gUlTdU. ^</)^^'=>IZ 

3KPBlSf&^jSlitr. TK'jxx^^umiffitt: (1) 
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2. 0 5 O. 7K^S«;5<6 8mg KOH/g, :«r^XiE 
^SSA^e 2°C-efc-:3tco 

[0049] {^f&m 2 ) ;aSft . S3E/i^a] 

Si5, 2. 2-eX (4-t KD^vi/^P'^+V^U) - 
:^P/^>3 7 3aJ. 3tl/X^U>':7*>J =3— ;H 4 3gP$ 

*(rijat-^7K*[»^L?5:*<t) 2 O O'C-es^rasiES 
1±fco ^^J^fcSST-t^^^Ur-t h^-— ho. 3gI5^^^)PL. 

JSl£;SJS* 2 2 0**c(c_L(fT:?^x=iF^(Dl±:^^4.-L-r 

OSEC. 1. 5B#femfC5mmH gJilTfCL. ^0)^* 

^,fr3. 5fitPBlJ5i;S;^i^(tr. tKUxxt^^UM^I* ( I 
I) Sf#f=o #btifc7K'Jxx^;UH(iffii*B(iSft¥i^^ 

•7-fi;6«3. 4 4 0. *»S«A<5 3mg KOH/g. 
^X|n^;gg7!)<7 0°CT*feofco 

[0050] [>^^-9-t KP^u:7^;uKfx (i8-t 
Kp^vx^;u) cD^fiS;] 

U^g^:^'X^A©*Ci;^f:: = *>P:7^X=3(r. 1, 4- 
v^p^++l->v*;U7H>K5 5 J^U^x^UXf 
iJ=j-;U4 4 3Sl5*tt>^A.f£o S*:tfX$*AL3&;b<t) 
Itlt^tri^. }^^t^\z±fS,r^yi^^^^{.Ut<i^^ so 
°ct*5B#Fb1J5I£$-i±/--o J5J^:;SJS^2 0 0°cir±ifT:7 

vX=lrt(7)l±:^^(J?L-f OMC. 1. 5B$FB^^|C5mm 
HgJUTfcL. ^(7)ft^^fC2B#PBlJ5«;*«(tr. 
-tt-t KP^U:7^;uKex (jS- t KP^vx5^;u) ^ 
»fro KP7^U3?^;uKex (/3-tKP4^i/ 

[00 5 1] [«®Maffiig<;)^iS] 

l/S***x»Ag*<)S^fr = *>p:7^xzi(c. -^^^J^Ji 
r*#f,+i/c7KUxx^;uHiiiEi* (i) soaj. ts^iSs 
-N a x;u7t%-< V37^;u^pf T;uxx7";u2^fccfct;^^ 
iS«»]3-e#ibnfc^+-9-t KPT^U3?^;uKex (;8- 

t kp+'>x^;u) 1 8gp^^±ix^/c^ s^^^xsaex 

t)2 O O^C-eSBtFemFE^-ar/co «*T-b5^;UT-tz h^— 
ho. 3aJ*^*DL. JSJS;ait^ 2 2 0'*CfZ±lfr3?^ 
X=]F^a)E:tl^'>L^oMC. 1. 5B$PsmiC5mmH 
giMTfcLT, ^^(::5B$rBlJ5ir^^lK(tT. tK'Jxx^ 

ji^mm (III) ^#yco #'b*it-7Kgxx-r;uwic 

(i. «¥l^^^fl/)< 1 1. 4 2 0. *»»ffi3b< 1 2 m g 
KOH/g. :^'^XlE^;SS;b<6 3*'Ca);lftltfe2B^<0@ 

[0 0 5 2] (iijficij2) mnm. ;:&jstt. S/iiEj-^ip 

^*^^^cJ;i;^^:^fx^A^^fii^trH^>p:7^x 
ziic, '&fig«»l2-r?»bH/c7KUxxi^;UBnan* (i i) 



BOai. 5-N aX;U7t^-f v:7^;UK-?«^JUXX'x;U5 
ex (iS-t Kp^vX5^;i.) 1 5a5^tt:iAA/f£o 

^*L?^^A^b2oo°cT'5^rB1J5J^:^■y■tco ar-b^^u 
r-bh^t^-ho. sgps^^jdDL. J5l£;aS* 2 2 o^'cfc 
±ifr:7^xpi^(75E*$ij>L'roMi:. i. 5»raii 

|C5mmH gJMTICL. ^ »^ Cl 5 BtrslSPc: ^ 5!S(fC . tK 

'jxxT^^mtflg (IV) ^#^n/c7t^'jxx^;u 
iSflgDii. o, 8 6 0. 7K^Sffi7b<i 

6mgKOH/g. :tf^XSK«;UJS)J)<6 8°C<7)gSjtfe2 

[00 53] 1 ) mnm. ;sjstt. iS3S;*a] 
«'*efc«fct;s*:fcrx^Ae*«»^fr=*>p:^^x 

nl^. •^fife«2T*^#i^tlfc7K'JXX^>»UmIi|g<* (1)8 
0a5fc«fcLfJ^fiEfi»j3-e»t>tLfc^^i^t KP7"U:7-$?;u 
KfX (i8-t KP^VX^^^U) 2 0a5^ttj2^A.f£o M 

*:fcrx$?iAL3ti:A<t)ai$$ffL^. jsnE*ic±ja-r^7K 

^^^L3S*<^2 0 0^Cr*5^FBlJ5lS^?i±fro 

^Uyir h:t— ho. 5a5^^ADL. JSnEiSSS 2 2 0°C 

fc±lfr:7^xzi|:*i(DBE:ta*'>U-ro3*i:. 1. 5B$H 

^|C5mmH gi^TICL. ^ b d 5 ^FslJ^Jt^^ US IfT . 

;t^gxx7^;u:SBg (V) ^#yco #b*tfcn^uxx^;u 

mm (V) a^i^^^^Te;!)^ 1 1. soo. *KSffl 

;b<1 Omg KOH/g. :tf^Xiij^;SS;&<6 2*'C(D;i!Jjl 
[0 0 5 4] [ h:^-(DS!iaS] 

(IIJ6«|J3) -<^>3E«7K2 5 0SPl::«^b^'y:^i/';7A 
(*j§tt^ffl^S^) 9. 8«p^^«L/-*j§ia!(r. ^ 
:^>3^SI*5 oailr*K^b:^ hU't^A (*K^bT;U:^U 

LT. 7K^^b^>>^:^v^A=iP-f K (it*:^14(7)^S7K 
K1b1$3=iP-< K) ^ife;-«^i@SiL/co :tiaLfcB9IB3P 

^ h^of&m^^^mmommw-mn^ d5o 

g5^*(7)5 0 0/f»^Sfit) <hD9 0 migL&m^^(0 9 O 
%^fiM) li. la^^^il^gM (SALD2000A 

«^*?nsslCcfc'Sa^^c^3l^r(i. ja^^= i . 55- 
o. 20 i , m^}^mmmm= s^m. mmm^^oii' 

[00 5 5] x^u:.'80. 5gpsi;T^ u;uK:^5';i/ 

19. sm^ihu^^rmm^iim&wmf&^t. 

(I I I) 1^. i3-7r.>y=py^ (Hg^b^tts. m 
^« r#2 5Bj ) t-K7^v;u>;u*:^^>2 
^St;v^>^x'jx'j h— ;u^^-9-s uxi^— h 1 o 

2a5<t;^i o o^^m^mutmizx^^mmmL 
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fi^ttmit*:CD;'«;^(7)3teg(i. (SALD2000A 
[0 0 5 6] miBfCcfcy#P,*tfc7KK<b-7'9^:f.^x'trAzi 

3VJ ) $^ffiCN-C. 15. O O O r pm(Dlil$E»T'3 O 

mwm^^mLtz^iK^^\zx*i. 9o°cT?m^jsjc^gFi 

*&*-ar. S^te^b*)bM5(Sl O OWlc^Lfc*!: #rr. -y- 

(dv) 1*7. 2/im-trfco/ro Mfc. HfliBv 
x;Uffla^1t*S{*07K»»j«. ^tt/2. 2' 

X (2->^;u-N- (2 - 1 Kp^vxf'ju) -:/n 

6J ) O. 2aJS. ^®*6 5a5lcS»Lfc7K?g;'«^S 

pH9. 5CD h:h-|a^(7)7K^tfcJ«$f#/co 
[0 0 5 7] Hai5(Ccfcy#/r h:h- «i^(D*^«C;'a^lB 
nLtj:t)<ih. «EKfcJ:y^<7)pH*5JaTlcLrK/*^ 
(25°C. 1 O^^FpI) ^^TL^. iiiiUcfe y *^^8t L/c 
ST/'-(:i-<:*->3£ja7K5 0 0aJ$ilD;^T^X^'J-~^b 

v) itl. 2//m-efcy. «:«^t|lfig (dv) 



(d p) (± 1 . 2 3-e&ofro r I / r s li 

1.1. >!f;ufi(ii 1%-efco/co ^fz. mi^mm^\z 
ffl-efcofcc ifFtBiCcfcy*it,tifc h:^-ieTi ooep 

St. Hp°p« rR9 7 2j ) O. 6S|5^^APL. ^>vx 

[0 0 5 8] (mmm^) mmmsizm^x. ^mum 

ISJMi: Lr7KUxx^;u^Si (III) (Dftt^ y (ctKij 
xX5^;H»Ji (IV) *fflL^fr^6^*. SIJS«3|5l»!CL 

rh^-S-i#fco f#t>*ifc h:^-a)^#ti:Rl/1ii«a)»^l 

[0 0 5 9] (hb««l]1) ll^fi«ll3ICfcl^r. ziTfflS 
1 -ea!jgLfc/-KUxx7^;u«JSg (V) 1a5^ffll^. ^tz 

X>h^b*XSiaS[. Sp°p« r;t^>hP>E-8 4J ) 

z^^mi^fzmt. mmm^ tw\mizLxhi—i:m 
tzo mi^titz h-f—onttRifmmmcDmm^m. i iztt: 

■To 

[0 0 6 0] iitmmz) mmmsiztsi^x. ^mpm 

«tSi<t LTTK'JxXi^^Hitflg (III) (Ditt>^)\z^ X 

u> • u • 2 -T^ g ;ut 5 k- 2 - 

y5^;u:/P7^>x;u7tx>K^m^tt: (m*¥i^^^ai 

2. 0 0 0. :^*^X$E^;S^6 7°C. tBgSS7%) ^ 
fflL^/r^teli. l|]5fiC"]3<tf5]4$|CLT ^#fco 

[006 1] 
[ai] 











3 


4 


1 


2 












d V (/i m) 


7.3 


7. 1 


7. 6 


7.4 


d V /' d p 


1.21 


1. 19 


1.25 


1. 23 


)f$1^ ( r 1 / r s) 


1.2 


1. 1 


1.2 


1.2 


>§iS!fettS CPa ' s) 


6600 


5800 


69O0 


7900 


r H F^m^M^ (%) 


16 


12 


18 


21 


(log • cm) 


11.5 


11.6 


10. 6 


11. 1 


L^L^m C/g) 


-28 


-41 


-14 


-33 




-26 


-40 


-8 


-15 


(IS) 


5 


3 


173 


15 














1.52 


1.48 


1. 18 


1.39 




0.5 


0.7 


10.6 


11.3 



[0062] a 1 y . ^%m<D^mmmmm^&m l 



[0 0 6 3] 

[^B^(7)Sibm] ^mm^wmmmm^mi'^fzm=^'^u 



(12) 



2003-21 5853 



F^— 2H005 AA06 CA08 DA02 

4J029 AAOl AB07 AC02 AE18 BA02 
BA03 BA04 BA05 BA07 BA08 
BA10 BB06A BD02 BD03A 
BD07A BD09A BF09 BFIO 
BF16 BF19 BF23 BF25 BH02 
CB04A CB05A CB06A CBIOA 
CC05A CC06A CD03 CH02 
DB01 DB02 FC35 FC36 HA01 
HB01 HB02 JE18 



